Rapid mobilization of Ca2+ from rat insulinoma microsomes by inositol-1,4,5-trisphosphate.
Several hormones and neurotransmitters raise the cytosolic free Ca2+ concentration by stimulating the influx of Ca2+ and/or by mobilizing stored Ca2+. However, the link between the agonist receptor on the cell surface and the organelle(s) from which Ca2+ is mobilized is unknown. One feature of the agonists that increase cytosolic Ca2+ is their rapid induction of phosphatidylinositol turnover and polyphosphoinositide hydrolysis; in some tissues this leads, within seconds, to a marked accumulation of the water-soluble products, inositol 1,4-bisphosphate ( Ins1 , 4P2 ) and inositol-1,4,5- trisphosphate ( Ins1 ,4, 5P3 ), suggesting that these might mediate Ca2+ mobilization from internal pools. Such an action of Ins1 ,4, 5P3 has recently been inferred from studies with permeabilized pancreatic acinar cells and hepatocytes. Here we show directly that Ins1 ,4, 5P3 rapidly releases Ca2+ from a microsomal fraction of rat insulinoma but not from mitochondria or secretory granules. Moreover, this response is transient and desensitizes the microsomes to subsequent Ins1 ,4, 5P3 additions. These results suggest that Ins1 ,4, 5P3 functions as a cellular messenger inducing early mobilization of Ca2+ from the endoplasmic reticulum.